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called "contact" between mass-portions. All action is at a distance. Contact, so-called, is merely the approach of two systems of particles into such propinquity that they begin to feel—or rather, to manifest perceptibly to our crude senses—the repulsive effect of the bombardment of projectiles from the other body. In gases and vapors these projectiles travel far and embody considerable mass; most of the mass of the body is in projectile form; therefore the repulsive effect is far reaching. In solids, on the other hand, the projectiles are few and of short range. The major portion of the mass of each molecule is engaged in elliptic motion, exerting no expansive pressure. Such a central and self-contained portion of the solid molecule is called the nucleus, in contrast with the projectiles which it sends out upon hyperbolic orbits. In the case of solids the expansive pressure of these projectiles can scarcely be felt. But as soon as the external pressure drives these feeble projectiles home upon the rapidly revolving (and therefore rigid) nucleus, the resistance of the latter promptly becomes considerable.
An excellent simile for this situation is the exchange of pressure between bodies of troops in war. There the sense of contact is exchanged by means of Hying projectiles, or bullets. Each body experiences a force of repulsion from the other by means of these projectiles, long before the two bodies come visibly into contact. An observer of military action from some commanding height, who was familiar with primitive warfare but knew nothing of guns and bullets, would be much surprised and puzzled in seeing two orderly masses of men, moving in opposing directions with antagonistic aims, slow down as they approached within a considerable distance of each other, hesitate, waver, desist from their predetermined purpose, break into small and irregular detachments at the points of closest approach, take on lateral motions of various sorts, and finally the smaller body reverse its direction of motion in response to the repulsion of the larger, and depart with a velocity higher than that of approach— all of which is quite similar to what we observe in the "contact" between solid portions of matter. The imaginary observer of all this could not see the flying bullets which were the active agents in this transfer of pressure from army to army, and he would be entirely at a loss to explain it, no matter how wide had been his experience with warfare conducted with sworcls,